Measurement of azimuthal anisotropy is one of the most important study because of its relation to the initial stage. Especially, the elliptical anisotropy which is measured as the second coefficient of Fourier expansion of particle azimuthal distribution is believed to carry the information about the initial geometrical anisotropy. It seems the identified hadron 2 depends on the number of quark contents of the hadron. The experimental result of quark number scaling of 2 suggests quark level collectivity in the hot dense matter and quark coalescence mechanism to form hadron from quark matter via quark-gluon phase transition. The measured 2 and T spectra are analyzed with various assumptions based on the blast wave model in order to understand the freeze-out temperature and collective flow after the system expansion. 
Elliptic flow at heavy ion collision
Initial geometry of the system of collision is an oval shape for a non-central collision. Large azimuthal anisotropy of particle emission depending on the initial geometry has been found. Measurement of azimuthal anisotropy is one of the most important study because of its relation to the initial stage. Especially, the elliptical anisotropy which is measured as second coefficient of Fourier expansion of the particle azimuthal expansion is believed to reflect the initial geometrical anisotropy. The large 2 can be * E-mail: ikeda@qa2.so-net.ne.jp an evidence of short mean free path of parton in the hot dense medium. The measured 2 as transverse momentum ( T ) which rises with T is in good agreement with hydro dynamic model that assumes fast tharmalization in radial collective flow with low viscosity at low T (soft particle) range. This could be an important clue to understand the hot dense matter as QGP [1, 2] . It seems the identified hadron 2 depends on the number of quark contents of the hadron. The experimental result of quark number scaling of 2 suggests quark level collectivity in the hot dense matter and quark coalescence mechanism to form hadron from quark matter via quark-gluon phase transition [3, 4] .
Reaction plane resolution to measure elliptic flow
The 2 measurement is important to study heavy ion collision and it had been studied in RHIC-PHENIX. But it's done for only lower momentum ( T ) range and abundant particles because of poor resolution of reaction plane detectors in PHENIX. High resolution of reaction plane determination is demanded to study of 2 of rare particles or high T particles. New reaction plane detector RxP was installed to measure elliptic flow on RHIC-PHENIX experiment [5] . RxP positioning at = 35 cm from collision points. It have large acceptance of azimuthal angle φ = 2π and pseudo-rapidity η = 1 5 − 2 8. It was developed to measure reaction plane and study azimuthal anisotropy of particle emission depending on the reaction plane at high energy heavy ion collision. RxP detector has been working with design performance reaction plane resolution at √ NN = 200 GeV AuAu collision during Run7 (2007 -2008) . As a result of the upgrade, the reaction plane resolution was improved by a factor of two in PHENIX experiment which gives factor of 4 in statistical power. In addition, we recorded 4.2 billion event in Run of 2007. It corresponds to 4 times of previous AuAu Run. These allow us to improve the statical precision for the measurements of azimuthal anisotropy for rare particles or high transverse momentum T > 3 GeV/c.
Elliptic flow for identified particles
The 2 for π + , π − , K + , K − , proton, anti-proton, deuteron and anti-deuteron are shown in Figure 1 . They consist of u, d, s quarks and anti-quarks of them. The measured 2 of hadrons and deuteron are comparable. The hadrons have been found to have the same value of 2 if they have the same constituent quark number and mass. At high T region 2 seems to saturate. K E T = T − 0 scaling is used to describe the T shift by mass effect although it is a rule of thumb. 2 seems to depend centrality, T and constituent quark number of the particle. Measured 6 particles were compared by quark number scaling and the K E T scaling (Figure 2) . They are consistent at K E T / < 0 8 GeV. Agreement in 2 of 6 different particles tell us about the success of quark coalescence mechanism for the hadron production. φ meson is important to study quark coalescence because it is heavy mass meson (same as proton or lambda even it consists of 2 quarks) and has a small cross section of hadronic interactions [6] . The consistency of φ with other hadrons means hadron 2 is generated by flow of parton quarks when QGP phase transition and it have small effect of hadron scattering. The scaling of quark number and K E T is broken at K E T / > 0 8 GeV. There could be other generation process of particle and 2 . 2 of π and proton at high T range (6 GeV) are approaching with each other. 2 of high T particle is expected to be given by the path length with partonic energy less, therefore this might not following the quark number scaling, where the pressure gradient dominates the quark flow.
Fitting by blast wave model
Blast wave model describes mass dependence of spectra by temperature and transverse velocity of freeze out timing. This model can be extended to 2 by add parameter of elliptical geometry (eccentricity) of system because 2 is in plane and out of plane ratio of spectra. Now, the distribution of initial geometry (initial eccentricity) is assumed by Glauber Monte Carlo. The expanded eccentricity when freeze out (final eccentricity) is given by blast wave fitting for 2 and spectra of identified particles. Figure 3 shows the final as initial eccentricities. Red and pink points show results of blast wave fitting. Blue points shows result of HBT method [7] . They are consistent and it suggests simple expansion picture by Glauber distribution for initial expansion from collision to freeze out. 
Summary
The new reaction plane detector allow us to improve the statical precision for the measurements of azimuthal anisotropy for rare particles or high transverse momentum T > 3 GeV/c in RHIC-PHENIX. Measured 2 of 6 particles are consistent at K E T / < 0 8 GeV. It tell us about the success of quark coalescence mechanism for the hadron production. The scaling of quark number and K E T is broken at K E T / > 0 8 GeV. There could be other generation process of particle and 2 . 2 of π and proton at high T range (6 GeV) are approaching with each other.
